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risks that students between 5 to 18 years old encounter while they 
are at school, on the school grounds, at s chool^related activities, 
and traveling to and from school. Key findings include: (1) The two 
leading causes of death in school-aged children are motor vehicles 
and firearms; however, relatively few of these deaths occur in 
schools or on school buses; (2) quite often, the relative safety of 
schools, on a national average basis, is unknown; and (3) schools 
contribute to the risks of injury or illness in school-aged children; 
however, little is known about schools' contribution to nonfatal 
illness and injury. Finally, national data, particularly for 
environmental hazards, were usually inadequate to assess the risks to 
students. Data are presented for incidence of unintentional injuries, 
including playground-related, school-athletics , transportation, 
school-bus-related, pedestrian injuries, along with data for 
intentional injuries, including school-associated violent deaths and 
weapons. Information is presented for illness caused by environmental 
hazards, such as asbestos and lead, and for those that arise from 
exposure to infectious agents. Suggestions for comparing and managing 
risks are offered. References accompany each chapter. Eight figures 
and 35 tables are included. (LMI) 
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Foreword 



S chool-aged children encounter a wide variety of hazards every day. 
While the leading causes of mortality for this age group are hazards 
that typically occur outside of the school environment, many hazards 
resulting in injury or illness exist in schools. These hazards confront 
children on their way to school, in the classroom, in the use of potentially haz- 
ardous materials in science, art, and industrial arts courses, on playgrounds, in 
gymnasiums, on athletic fields, and on their way home. 

Because of congressional interest in the health and safety of school chil- 
dren, the House Committee on Energy and Commerce and the House Com- 
mittee on Education and Labor requested the Office of Technology 
Assessment (OTA) to assess the available data on hazards to children in 
schools in the United States. A letter of support was received from the Senate 
Committee on Labor and Human Resources. As directed, this study focuses 
on unintentional and intentional injuries (particularly violence) and illnesses 
from infectious diseases and environmental hazards (school materials, indoor 
air contaminants, and electromagnetic force). 

In addition to estimating the likelihood of injuries and illnesses in schools, 
OTA considered the quality, relevance, and predictive value of the available 
data about health and safety risks by examining how the data were collected 
and interpreted. For many of the hazards in the school environment, the 
underpinning scientific research is incomplete and thus of limited use. This 
report does not, however, compare or rank risks. Decisionmakers, from Con- 
gress to individual school boards, are likely to want much more information 
than just numbers of deaths, illnesses, and injuries when setting priorities for 
improving school safety. Public fear of particular risks and the feasibility and 
cost of reducing the risk are among other very important considerations. As 
such, this background paper represents the first step in the process of setting 
priorities in risk reduction. 

OTA appreciates the support this effort received from hundreds of contrib- 
utors. Workshop participants, reviewers, contractors, school administrators, 
parents, and schoolchildren gave us invaluable support. OTA, however, 
remains solely responsible for the contents of this background paper. 




ROGER C. HERDMAN 
Director 
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Summary 




S chools, like all buildings and institutions, 
harbor some risks; inspection of records 
of illnesses and injuries in schools reveals 
sometimes preventable or reducible haz- 
ards. Nevertheless, compared to other places 
where children live and play, schools are often 
safer environments. This finding must be 
qualified by the paucity and occasional poor 
quality of data — or even the absence of informa- 
tion about some hazards. For many of the haz- 
ards that this study examined, the Office of 
Technology Assessment (OTA) could not judge 
whether schools were safer or not. 

Of course, children daily confront a variety of 
risks, in or out of school. In 1992, children ages 5 
to 17 suffered 13 million injuries and some 55 
million respiratory infections, contributing to 
their missing about 214 million school days, 
roughly 460 days for every 100 students. Un- 
known are the possible long-term health conse- 
quences, the impact of the lost learning opportu- 
nities, or the care-giving problems faced by 
families. Averaged over the year, school-aged 
children spend about 12 percent of their time in 



school; some portion of their injuries and 
illnesses arise in connection with the school 
environment. Parents, teachers and school 
administrators, and leaders in all walks of life 
understand that information about the nature of 
risks is a basic requirement for thoughtful deci- 
sions about the interventions necessary to reduce 
illnesses and injuries. 

Since government requires school attendance, 
it ultimately bears responsibility for children’s 
health and safety while they are there. While 
local, county, and state governments bear most 
responsibility for the operation of schools, the 
federal government has taken a role in health and 
safety issues, as reflected in the 103d Congress 
considering 66 bills that referenced the “school 
environment” and 51 that were directed at the 
goal of “safe schools.” Congressional concern 
led the House Education and Labor and Energy 
and Commerce Committees of the 103d Con- 
gress to request this background paper, which 
examines the scientific data on the risks for 
injury and illness in the school environment.^ 



' In the 104th Congre.ss, the Hou.se Education and Labor Committee was renamed the Education and Opportunity Committee and the 
House Energy and Commerce Committee became ihe Commerce Committee. 
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2 I Risks to Students in School 



SCOPE OF THE REPORT 

This report focuses on risks^ to students between 
5 to 1 8 .years old while they are at school, on the 
school grounds, and, to the extent possible, at 
school-related activities and traveling to and 
from school. The ages correspond to grades kin- 
dergarten through the 12th grade. About 46.5 
million children were enrolled in over 109,000 
elementary and secondary schools for the 1990 
school year, and a projected 50 million will 
enroll for the fall of 1995. 

Hazards are grouped according to whether 
they cause injuries or illnesses. For this assess- 
ment, injuries are divided into two kinds; 

■ those that result from unintentional actions, 
such as playground activities or organized 
sports, and 

■ those resulting from intentional actions, such 
as homicide or fighting. 

Illnesses are also divided into two groups; 

■ those that arise from environmental hazards, 
such as asbestos and lead, and 

■ those that arise from exposure to infectious 
agents, such as influenza virus and respira- 
tory-disease-causing bacteria. 

This report takes one critical step — identifying 
and commenting on the available data — that may 
help in developing priorities for the use of lim- 
ited resources to protect children from health and 
safety hazards in schools. The report does not 
attempt to compare and rank risks of a diverse 
nature; rather, the data are examined — their qual- 
ity, how they were produced, the assumptions 
made, and their limitations. After consulting with 
experts in various fields, OTA staff assembled 
morbidity and moitality data, along with esti- 
mates and measures of exposures or risks, for 
events ranging from school bus crashes and other 
accidents to stlidertt-on-student violence, and 
from infectious disease outbreaks to a number of 



“environmental hazards,” including pesticide 
poisoning arid' possible lung cancers from asbes- 
tos or radon. 

Although this report does not rank risks, one 
section is devoted to discussing comparative risk 
assessment, a process favored by some to help 
individuals and organizations decide where 
resources are to be spent to reduce which risks. 
Beyond the traditional notions of number and 
severity of disease or injury, decisionmakers may 
want to consider other subjective attributes of 
risk in determining which school -related risks 
are most worthy of attention. 

KEY FINDINGS 

In examining the hazards in schools, OTA found; 



I Risks of Death in School 



FINDING 



The two leading . causes of death in 
school-aged children are motor vehicles and firearms. 
Relatively few deaths from these causes occur in 
schools or on school buses. 



In children ages 5 to 19, motor vehicle-related 
injuries and injuries due to firearms dwarf all 
other causes of death for which data are avail- 
able. In 1992, the approximately 6,720 deaths 
due to motor vehicle injuries and 5,260 deaths 
related to firearms accounted for about 50 per- 
cent of 22,600 deaths in all children ages 5 to 19 
(see table 1-1). Motor vehicle-related deaths 
include deaths to occupants of cars or other 
motor vehicles involved in crashes, as well as 
deaths to pedestrians, bicyclists, and others 
injured by motor vehicles. Firearm-related deaths 
include deaths due to intentional injuries (i.e., 
firearm-related homicides and suicides) and 
deaths due to unintentional injuries involving 
firearms. In 1992, the number of intentional inju- 
ries due to firearms in school-aged children 
(about 3,280 firearm-related homicides and 
1,430 suicides) far exceeded the number of unin- 
tentional injuries due to firearms (470 deaths). 



^ In this report, ri.sk refers lo ihe probabilistic estimate of the likelihood of an adver.se health outcome as.sociated with the hazard in ques- 
tion. Hazards arc dellncd as the agent or action capable of causing the health effect. 
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TABLE 1-1: Leading Causes of Death to School-Aged Children, 1992 | 


Causes 


Deaths 
5-9 Years 


Deaths 
10-14 Years 


Deaths 
15-19 Years 


Deaths 

Total 


Rate 

per 10,000 


ALL CAUSES 


3,739 


4,454 


14,411 


22,604 


42.2 


ALL NATURAL CAUSES 


1,943 


1,916 


2,891 


6,750 


12.6 


Malignant neoplasms 


557 


548 


738 


1,843 


3.4 


Diseases of the heart 


130 


154 


333 


617 


1.2 


Congenital anomalies 


245 


203 


224 


672 


1.3 


HIV infection 


72 


32 


48 


152 


0.3 


Pneumonia and influenza 


53 


51 


85 


189 


0.4 


Chronic obstructive pulmonary disease 


38 


62 


90 


190 


0.4 


ALL EXTERNAL CAUSES 


1,796 


2,538 


11,520 


15,854 


29.6 


All Unintentional Injuries 


1,628 


1,760 


6,234 


9,622 


18.0 


Motor vehicle-all 


907 


997 


4,818 


6,722 


12.6 


— Motor vehicle-occupant 


378 


481 


3,269 


4,128 


7.7 


— Motor vehicle-pedestrian 


348 


214 


328 


890 


1.7 


— Motor vehicle-bicycle 


93 


145 


62 


300 


0.6 


— Motor vehicle-other 


88 


157 


1,159 


1,404 


2.6 


Drowning 


196 


218 


398 


812 


1.5 


Fire/burn 


211 


105 


95 


411 


0.8 


Unintentional firearm 


48 


132 


285 


465 , 


0.9 


Poisoning 


15 


21 


155 


191 


0.4 


Fall 


21 


30 


93 


144 


0.3 


Aspiration 


23 


16 


21 


60 


0.1 


Suffocating 


35 


61 


46 


142 


0.3 


All Intentional Injuries 


156 


745 


5,149 


6,040 


10.9 


Suicide-all 


10 


304 


1,847 


2,151 


4.0 


— Firearm 


3 


172 


1,251 


1,426 


2.7 


— Nonfirearm 


7 


132 


596 


735 


1.4 


Homicide-all 


146 . 


441 


3,302 


3,889 


7.3 


— Firearm 


56 


348 


2,878 


3,282 


6.1 


— Nonfirearm 


90 


93 


424 


607 


1.1 


All Firearm 


111 


667 


4,484 


5.262 


9.8 


Population (OOO's) 


18,347 


18,105 


17,102 


53,554 





SOURCE: U.S. Department of Health and Human Services, National Center for Health Statistics. Vital Statistics System, 1995. 






4 I Risks to Students in School 



On the basis of national data from 1992,^ it 
appears that relatively few deaths from motor 
vehicle-related injuries in school-aged children 
actually occur in school environments, defined 
here as school buildings and grounds and bus 
transportation to and from school. Except for 
school bus-related deaths, estimates of deaths to 
schoolchildren going to and from school are 
either unreliable or unavailable. Measured on a 
passenger per mile basis, the number of occupant 
deaths from school bus crashes is one-quarter the 
number from passengers of automobile crashes. 
Among school bus-related fatalities, children 
getting on or off the bus are by far at the greatest 
risk. In 1989, the National Academy of Sciences 
reported that from 1982 to 1986 an average of 
about 50 children died in school bus-related 
crashes, and roughly three-fourths of these died 
getting on or off a school bus.'* 

About 1 percent of the deaths from firearms in 
school-aged children occur in school environ- 
ments. An estimated 100,000 to 135,000 guns are 
brought to school every day, yet children are 
much less likely to die from firearm-related 
injuries in school than out of school. During 
two recent school years (1992-93 and 1993- 
94), researchers identified an average of 53 
“school-associated violent deaths”^ per year, 
about 40 of which were homicides, and almost 
all were related to firearms. Every single killing 
in a school — especially the killing of a child — 
Justifiably receives considerable public attention. 
The fact is, however, that school-associated 
violent deaths constitute only a tiny portion of 
the several thousand violent deaths among 
school-aged children each year. 

Most of the deaths from motor vehicle and 
firearm injuries are concentrated among older 
teenagers. No health hazard for any age group 



examined in this report compares in magnitude 
to the impact of deaths resulting from motor 
vehicle injuries and firearm use in 15- to 
19-year-olds. Combined motor vehicle and 
firearm-injury-related deaths among this group 
represent about 40 percent of deaths among 
all school-aged children. Among younger 
school-aged children (ages 5 to 9 and ages 10 to 
14), motor vehicle- and firearm-related deaths 
are a smaller proportion of total deaths. In these 
children, deaths from natural causes — i.e., acute 
and chronic illnesses — exceed deaths from motor 
vehicle injuries or firearm-related injuries and 
are roughly equal to deaths from all injuries. 



FINDING 



There are many other less common 
causes of death among school-aged children. For 
these, schools sometimes pose a greater risk than 
other environments, sometimes about the same risk, 
and sometimes less. Quite often, the relative safety of 
schools, on a national average basis, is unknown. 



Less common causes of death among school- 
aged children include infectious and other dis- 
eases (e.g., cancer), congenital anomalies, unin- 
tentional injuries other than firearms or motor 
vehicles (e.g., drowning, fires, poisoning, falls), 
and nonfirearm- related suicide and homicide 
(see table 1-1). In the school environment, these 
hazards do not appear to account for more than 
10 to 100 deaths per type of hazard annually. 
Childhood exposure to environmental hazards 
such as radon and asbestos in schools and other 
environments may cause some deaths later in 
life, in contrast to deaths from many injuries, 
such as homicides, for which death is more 
immediate. 

Schools probably pose a greater risk to chil- 
dren than out-of-school environments for deaths 
from infectious diseases. There is no certainty 



^ Ota’s findings with respect to risks to students in schools are based on national averages. OTA did not make any attempt to compare 
regions, districts, or individual schools that may be better or worse than average. 

'^The most recently published National Highway Transportation Safety Administration’s school bus crash-related fatality estimates are 
available in Trajfic Safety Facts, 1992; except for pedestrians, the data are not published by age so the number of school-aged children fatally 
injured is not known. 

^The Centers for Disease Control and Prevention includes homicides, suicides, and unintentional firearm fatalities in “school -associated 
violent deaths’’ (12). 
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that this is true because a school’s contribution to 
disease is rarely determined. But school environ- 
ments are probably incubators for fatal infections 
that can be spread through casual contact in 
classrooms. In 1992, about 190 school-aged chil- 
dren died from pneumonia and influenza, two 
respiratory infections that can be spread via 
casual contact in classrooms. In the same year, 
150 school-aged children died from infection 
with human immunodeficiency virus (HIV), the 
virus that causes AIDS. HIV is spread through 
the exchange of bodily fluids (blood or semen) 
during sexual activity or intravenous drug use. 
Currently, there is insufficient information to 
evaluate the importance of school contacts in the 
transmission of HIV. 

Deaths from cancer that might be related to 
in-school exposures to environmental hazards 
may not occur for many years after the exposure, 
and in-school exposure data, if they exist at all, 
are usually inadequate to estimate the risks for 
developing and dying from cancer. The concen- 
trations of both radon and asbestos in school 
buildings are about the same as concentrations 
found in other buildings. Using U.S. Environ- 
mental Protection Agency (EPA) estimates of the 
cancer-causing potential of asbestos, this study 
extrapolates that for a given school year, average 
in-school exposures to asbestos may ultimately 
result in 2 to 60 lung cancer deaths. Similarly, 
extrapolating from EPA estimates of the can- 
cer-causing potential of radon, average per year 
in-school exposures to radon may lead to about 
60 lung cancer deaths above and beyond those 
associated with contributions from other sources 
of radon. 

There is considerable uncertainty associated 
with both of these extrapolations, however, and 
the actual numbers of deaths associated with 
in-school exposures to asbestos or radon may be 
higher than estimated — or zero. There is even 
more uncertainty associated with estimates of 
cancer deaths due to exposures to electromag- 
netic fields (EMF), because the biological effects 
of electromagnetic fields are not well understood 
and too few data exist on in-school exposures 
and their possible impact. 



Clearly, schools can contribute to exposures to 
environmental hazards. While the school envi- 
ronment’s contribution to overall risk can some- 
times be calculated, though, it must be 
remembered that other environments — notably, 
the home — might expose children to these haz- 
ards as much or more. 

The relative risk to school-aged children of 
deaths in schools from most unintentional inju- 
ries not due to firearms or motor vehicles is not 
known. For example, it is known that about 20 
high school students die in school athletics, but it 
is difficult to judge whether these activities in 
schools are safer or riskier than similar ones out 
of school, because comparable out-of-school 
data are unavailable for the same activities. 



I Risks of Injury or Illness in School 

WdHltllHeM Schools contribute to the risks of Injury 
or illness in school-aged children. Once again, 
schoois sometimes pose a greater risk than other 
environments, sometimes about the same risk, and 
sometimes iess. But tittle is known about schoois' con- 
trihijtinn tn nonfatal illness and injury. 



Data on the incidence of injury or illness in 
school-aged children — i.e., on the number of 
new cases of injury and illness in this population 
in a given time period — are available from the 
Centers for Disease Control and Prevention. An 
important measure of the impact of injuries and 
illnesses on students is the number of school 
days lost because of an injury or illness. In 1992, 
illness accounted for approximately 75 percent 
of the nearly 175 million lost school days from 
short-term conditions (both injuries and illness). 
Illnesses were responsible for more lost school 
days than were injuries (even though injuries 
resulted in more fatalities than illnesses did). 

For most of the hazards related to the inci- 
dence of injury and illness in school-aged chil- 
dren, OTA found that the data were inadequate to 
allow in-school and out-of-school comparisons. 
While for certain hazards the relative risk is not 
known because too little information exists, for 
others the relative risk cannot be determined 
because the nature of the hazard’s effect on chil- 
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dren’s health precludes the possibility of linkage 
to a school location. Athletic injuries, for exam- 
ple, are reasonably well documented in school, 
but the out-of-school data are not particularly 
useful for comparisons due to inadequate data on 
location or their single-sport focus. Other risks 
(e g-, fighting) are difficult to determine because 
of inadequate reporting on the cause of the 
injury. 

For a few sources of injury and illness, it 
appears that schools pose a risk greater than that 
posed by out-of-school environments. Thus, for 
example, schools may facilitate the spread of 
infectious diseases, especially of highly infec- 
tious diseases such as viral respiratory diseases. 
Certain disease outbreaks, such as meningococ- 
cal infections and food poisonings, can be traced 
to the school environment. Furthermore, condi- 
tions at certain schools exacerbate exposures to 
substances such as lead. The largest source of 
exposure to lead comes from younger children 
eating paint chips at home, but some schools may 
add to this exposure through the presence of lead 
in building paint and in water. 

For other sources of injury and illness, it 
appears that schools pose a risk comparable to 
that posed by out-of-school environments. In the 
case of elementary school children, for example, 
about as many injuries occur on school play- 
grounds during school hours (9 a.m. to 3:30 
p.m.) as occur in other locations. Athletic injuries 
are among the most common causes of school 
injuries to older students; the few available stud- 
ies indicate that they occur at similar rates inside 
and outside of school. 

For many sources of injury and illness, 
schools actually pose less of a risk than 
out-of-school environments. Thus, for example, 
schools pose less of a risk than out-of-school 
environments for many environmental hazards. 
At most about 7 to 8 percent of reported expo- 
sures to poisons among school-aged children 
occurred in schools. Furthermore, according to a 



1989 study,^ fewer injuries requiring hospitaliza- 
tions occurred in school than out of school. 
Moreover, in another study about 3 percent of 
injuries presented to the national trauma database 
were school related. Similarly, school bus 
crashes did not result in nearly as many injuries 
as crashes of other motor vehicles. Schools were 
also less of a risk for violent injuries. 



I The Risk Assessment Process 

For many of the risks OTA reviewed, 
national data were usually inadequate for an assess- 
ment of risks in schools. The largest data gaps 
existed for environmental hazards. 



In addition to estimating the likelihood of 
injuries and illnesses in schools, OTA considered 
the quality, relevance, and predictive value of the 
available data by examining how the data were 
collected and interpreted. For many of the haz- 
ards in the school environment, the underpinning 
scientific research is incomplete and thus of lim- 
ited use. 

OTA identified several obstacles to the collec- 
tion of more complete information on the haz- 
ards facing children in schools. One obstacle is a 
lack of resources, whether money, expertise, or 
both. Another type of obstacle is resistance to 
data collection on the part of school administra- 
tors, perhaps out of fear of being branded a 
“problem school.” Furthermore, epidemiologi- 
cal studies seldom focused on school health and 
safety risks, and few surveillance systems at the 
Centers for Disease Control and Prevention and 
state programs monitored injury or illness in 
school. The lack of both standardized federal and 
state definitions for reporting hazards, injuries, 
and illnesses, and of coordinated reporting 
efforts over time also impedes accurate portrayal 
of school injuries and illnesses. With respect to 
unintentional injury data, for example, there are 
inconsistent definitions of reportable injuries and 
designations of severity. 



* Injury data compiled by the Ma.s.sachu.setl.s Statewide Comprehen.sive Injury Program (8). 
^ Data from thi.s study were compiled from September 1979 and August 1982. 
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The largest data gaps existed for environmen- 
tal hazards such as radon, asbestos, and EMF. 
OTA generally did not find comprehensive data 
on in-school exposures to these types of sub- 
stances. For most of these agents, the simple 
presence of a hazard — not the level to which stu- 
dents are exposed — is reported. With few excep- 
tions, efforts to obtain exposure data have been 
sporadic, and reporting has been anecdotal. The 
absence of studies documenting exposure in 
school presents a fundamental gap in the data 
needed to assess risks nationwide. Because of 
those gaps, officials and investigators may never 
link certain observed health effects to exposure 
to the culpable agent in the school environment. 

Unlike injuries or illnesses from environmen- 
tal hazards, cases of specific infectious diseases 
must be reported to the Centers for Disease Con- 
trol and Prevention, but records do not necessar- 
ily identify schools as the location of the 
culpable exposure. For infectious diseases, data 
are usually reported for school-aged children, but 
only certain cases of school outbreaks, e.g., 
meningococcal infections or food poisoning, 
accurately establish schools as the source of the 
illness. 



FINDING 



I Decisionmakers, from Congress to indi- 
vidual school boards, are likely to want much more 
information than just numbers of deaths, illnesses, 
and injuries when setting priorities for improving 
school safety. Public fear of particular risks and the 
feasibility and cost of reducing the risks are among 
other very important considerations. 



Clearly, 20 deaths from one in-school' hazard 
are worse than 10 deaths from another, but does 
that information tell us which problem to address 
first or on which to spend the most money? Peo- 
ple naturally tend to order things by their size or 
severity, and quantitative estimates of the magni- 
tude of risk — i.e., the likelihood of adverse 
health effects arising from the hazardous condi- 
tions — are useful in setting priorities. The magni- 
tude of risk can be quantified in any of several 
ways (e.g., using measures of the individual 
probability of risk, the risk to the population, or 
weighting the risk by age, accounting for the 



additional years of life lost for the child), each 
measure stressing a different aspect of the risk. 

But quantitative estimates of the likelihood of 
adverse health effects arising from particular 
hazards are not all that are needed for local 
school boards and other decisionmakers to deter- 
mine what can and should be done to make 
schools safer. Decisionmakers may want to take 
into account the social context of the risk. 

One aspect of the social context that is partic- 
ularly important is the degree of public fear asso- 
ciated with a risk. The level of fear of a given 
hazard varies widely across individuals and com- 
munities. One thing that sometimes determines 
the level of fear is the degree to which individu- 
als feel that they are able to control the risk 
through personal action. Thus, even though the 
risk may not be very great, parents may fear their 
child being killed in school by another student 
with a weapon because they cannot control the 
risk; at the same time, parents may have less fear 
of a comparable risk — that their child will die en 
route to and from school in a bus crash — because 
they feel that they can control this; they can drive 
the student themselves or arrange alternative 
travel. 

Another aspect of social context is the percep- 
tion that a given hazard — say, playing football — 
has benefits that make the associated risks more 
worth taking or bearing. In terms of the number 
and severity of associated injuries, football is 
among the most hazardous of athletic activities 
in which high school students participate. None- 
theless, the perceived benefits of athletic accom- 
plishment and social recognition encourage 
continued participation in this activity. 

Local school boards and other decisionmakers 
seeking to determine what can and should be 
done to make schools safer need to take into 
account the feasibility and cost of reducing dif- 
ferent risks. School boards must decide, in some 
cases, if the risks of firearms and firearm-related 
injuries in their schools justify the substantial 
costs of metal detectors. Small risks that are 
cheap and easy to eliminate may deserve priority 
attention, whereas even very large risks may not 
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emerge as priorities if reducing them would be 
technically infeasible or prohibitively expensive. 

The remainder of this chapter summarizes the 
findings and conclusions from the subsequent 
chapters of this report. The next section covers 
student injuries, both intentional and uninten- 
tional. The illness section examines illnesses 
arising from environmental hazards and infec- 
tious diseases. Finally, the last section looks at 
how the presented data can be used by decision- 
makers and those interested in the safety and 
health of students in school. 

INJURY TO STUDENTS IN SCHOOL 

This report examined school injuries in terms of 
“intent” — unintentional (accidental) and inten- 
tional (assaultive or suicidal). Unintentional and 
intentional injuries differ in the type of injury 
that results, its severity, the manner in which it is 
recorded at schools, and the level of response or 
fear it engenders. The types and quality of data 
collected for unintentional and intentional 
injuries also vary. While some national and state 
estimates of school injuries are available, epide- 
miological studies provide a more detailed pic- 
ture of injury incidence. In this section, we draw 
together available school injury data from both 
types of injury. 

In 1992, school-aged children in the United 
States incurred over 13 million injuries (1).^ 
Results of epidemiological studies indicate that 
from 10 to 25 percent of injuries incurred by the 
school-aged population occur at school (29). 
However, epidemiological studies use a broader 
definition of injury than the national survey. 
Regardless of the number of injuries, over 10 
million school days are lost each year — 22 lost 
school days per 100 students (1). Since 12 per- 
cent of a child’s year and 15 to 20 percent of a 
child’s annual waking hours are spent in school, 
the frequency of injury per hour in school or out 
is about the same. However, most of these inju- 
ries are minor. The more severe injuries tend to 



occur out of school. For certain types of injuries, 
such as athletic injuries, the percentage of inju- 
ries incurred in schools may be higher than out- 
side the school environment; however, for other 
injuries, particularly fatal injuries such as homi- 
cide, it is considerably lower: 1 percent of deaths 
due to violence for children 5 to 18 occur at 
schools. 

The leading causes of death to children of 
school age (5 to 19 years) are motor vehicle 
crashes and injuries, intentional or unintentional, 
associated with firearms. In 1992, about 6,720 
deaths due to motor vehicle injuries and the 
5,260 deaths related to firearms accounted for 
approximately 50 percent of 22,600 deaths in the 
more than 53 million school-aged children, 
dwarfing all other causes of death for which data 
are available. Motor vehicle injury deaths 
include deaths to occupants, pedestrians, bicy- 
clists, and others injured in automobile crashes. 
Firearm-related deaths include firearm-related 
homicides and suicides as well as unintentional 
firearm injuries. 

I Unintentional Injury 

Given the time students spend at school and the 
variety of activities in which they are engaged, 
the school environment presents many opportu- 
nities for unintentional injury. Risks of uninten- 
tional injury to students occur each school day: 
in their travel to school; in the controlled, super- 
vised classroom environment; in physical activi- 
ties in gymnasiums and athletic fields; in the 
relatively unsupervised play during recess and 
lunch periods; and finally, on their return home 
(28). Although many of these injuries are minor 
cuts and bruises that heal quickly, significant 
numbers are quite serious. The injuries may 
result in absence from school, restricted activity, 
hospitalization, disability, and even death. 



* This estimate includes only tho.se injuries involving 



medical attendance and at least half a day of restricted activity. 
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